In Europe most studies of Content and Language Integrated Learning (CLIL) focus on language knowledge and language skills and most studies of CLIL are carried out in primary schools and secondary schools. As for the implementation of CLIL in China, most studies are done theoretically and are carried out among undergraduates. CLIL is mainly applied in the teaching and learning of general English rather than in the teaching and learning of English for Academic Purpose (EAP). In order to have a better understanding of the effect of CLIL on EAP learners, a sample analysis is undertaken among doctoral students of science. Two kinds of instruments are adopted in this paper to conduct both quantitative and qualitative study, including two questionnaires and a series of classroom observations. The study obtains the following findings: Firstly, as CLIL is effective due to its dual-focus, it is possible to implement CLIL in EAP teaching and learning. Secondly, class activities such as group work, pair work, class presentations as well as task-based course activities such as translation, paper writing, paper analysis and rewriting practice play an important role in motivating the participants to integrate discipline content and language. Besides, the four factors of CLIL which include content, communication, culture and cognition are attached great importance to by learners. Finally, the increasing ability to integrate content and language as well as the thinking patterns and cultural awareness in EAP writing greatly contributes to the participants' further academic researches. Keywords: Content and Language Integrated Learning (CLIL); English for Academic Purpose (EAP); effect of CLIL 1. Introduction English for Academic Purpose is usually defined as teaching English with the aim of assisting learners' study or research in that language (Ken Hyland, 2008) . Gone through a winding path in EAP field, EAP teaching is now conceived by both learners and teachers as necessary but not as something that is effective. Not all the majors have bilingual courses or disciplines in English, so many students just command English for general purpose while they cannot deal with academic English proficiently (Cai Jigang, 2010). For example, according to the doctoral candidates' degree requirements in Dalian University of Technology in China, doctoral students need to publish at least one English article in foreign periodicals (Master's and Doctoral Degrees Awarding Rules of Dalian University of Technology (revised in July, 2008)). However, most doctoral candidates do not have the ability to express their fruitful researches in English. Although CLIL is used for general English teaching and learning in some colleges, it cannot function well in learners' EAP reading and writing. According to Wang Wei, the empirical studies in this field are far from adequate to provide reliable and effective guidance in the implementation process (Wang Wei, 2013) . This article which is based on the analysis of the effect of CLIL in EAP classrooms aims to discuss the questions as follows: the possibility to implement CLIL in EAP classroom where both content and language are focused and interacted mutually in Dalian University of Technology (DUT), the activities and tasks that can be used to motivate the participants to integrate their discipline content and English language with regard to the current situation of doctoral candidates' degree requirement, and the effects of CLIL on doctoral candidates' EAP development worth sustaining as long-term value in their academic researches.
. The CLIL 4Cs' Framework Coyle (2007) illustrates 4Cs' framework and indicates that culture which mainly refers to social awareness of self and "otherness", content which is concerned with the discipline or subject matter, communication which refers to the target language, and cognition which refers to the ways in thinking and making sense of everything in the world, are the four core factors that underpin the successful CLIL implementation.
Major Researches on CLIL Abroad and at Home
Among the researches on CLIL abroad, most focus on language knowledge and language skills. The CLIL group outperforms the non-CLIL group in the production of affixal morphemes (Izaskun Villarreal & Garcia Mayo, 2009 ). The methods of CLIL have a great effect on lexical depth (Espinosa, 2009) . CLIL students have a significantly better performance on the cloze and receptive tests over non-CLIL students (Ruiz de Zarobe & Jimenez Catalan, 2009 ). Non-CLIL learners produce significantly more lexical transfer errors than their peers (Agustin Llach, 2009 ). CLIL learners significantly outperform non-CLIL learners in the use of placeholder (Maria Martinez Adrian & Gutierrez Mangado, 2009) . CLIL students can rehearse participation in L2-talk-in-interaction under simplified conditions because they are familiar with the context and its discourse rules (Dalton-Puffer, 2009 ). According to Whittaker & LLinares, the efforts made by pupils and their teachers in spoken and written language give them a good start on the road to improved achievement, which justify the CLIL approach (Whittaker & LLinares, 2009) . In terms of the lexical competence, Ojeda Alba proposes that studies of themes and vocabulary in CLIL and non-CLIL instruction show that variables such as the socioeconomic context may have an influence on the acquisition of students' lexical competence (Ojeda Alba. 2009 ). By statistics, most of these studies on CLIL are concerned with language knowledge and language skills and they are carried out in primary schools and secondary schools. In China, however, most studies are done theoretically and many studies are done on the basis of CBI (content based instruction) rather than CLIL. Most studies are carried out among undergraduate students in general English learning. Therefore, it is necessary to conduct the current research to study the effect of CLIL on EAP learners among doctoral students of science.
Methodology
In this research, both quantitative and qualitative studies are employed. Two kinds of instruments are adopted, questionnaires and classroom observations. Two questionnaires are used to investigate and analyze the problems of doctoral students' learning strategies in EAP, the effects of CLIL on the participants, and the mode of class organization they are engaged in. A series of classroom observations are made aiming to explore how the teacher organizes activities and designs tasks to motivate the students to integrate their discipline content and English language, and to testify how the tasks and activities take place in the involvement of both content and English. The participants involved in the present research are doctoral candidates from four classes whose EAP courses are taught by the same teacher with the same teaching materials in Dalian University of Technology. They major in different fields of science. All the four classes have a 100-minute long EAP class per week and there are 9 weeks of EAP courses totally in a semester. They are taught EAP course by CLIL method. All of the participants share the similar English learning background. It is the first time for them to learn EAP systematically. They are all required to publish at least one English paper in foreign journals or periodicals before graduation of PhD degree.
Questionnaires
Two questionnaires are adopted to explore the effect of CLIL on EAP learners among doctoral students of science. The first questionnaire which is composed of 24 items is issued before the EAP course, aiming to investigate and analyze the current situation and learning problems and strategies in doctoral students' EAP learning. The second questionnaire which contains 21 items is issued at the end of the EAP course so as to examine the effects of CLIL on the participants, and the mode of class organization, as well as the teaching factors that cause the change of doctoral students' strategies and motivations in EAP learning with the implementation of CLIL. The two questionnaires were tested at the beginning in two classes of doctoral candidates who attend EAP courses with CLIL mode. The test reliability is respectively 0.745 and 0.752. Doctoral students were invited to complete the survey via paper-based questionnaires distributed by their classroom teacher and the researcher. At the beginning of the investigation, the subjects were acknowledged the purpose of the questionnaires and were asked to finish the survey according to their own actual learning situation. The total number of responses collected were n=132(pre), n=134(post), among which 128 pre-test copies and 130 post-test copies of the questionnaires were valid and they were applied in this study. The raw data were processed and put into the computer to be analyzed by SPSS 17.0. The analysis of the data includes the following aspects. 1) Descriptive statistics including frequencies, means, maximum scores, minimum scores, and standard deviation were computed to show the distribution of EAP learning attitudes and strategies. 2) An Independent-Sample T-Test was made to contrast the difference in EAP learning attitudes and strategies among the subjects who participated in pre-test and post-test.
Classroom Observation
Eight observations were conducted with the teacher instructing a typical 90-minute doctoral students' EAP class. The researcher took a role of a complete observer. An observational protocol was designed to record descriptive and reflective notes. The researcher made memos by writing primary thoughts on the margins of the note paper. Memoing the data is an initial step in deciding on codes and themes. (Creswell, 2007) . Later the portraits of teachers, physical setting of classrooms, particular events and activities that happened in classrooms as well as the author's own reaction were described. The data of observation were analyzed according to the following steps. Step1, the instructional materials received from the teacher were organized regularly for a review.
Step 2, the transcripts and observation notes were checked for accuracy and the data were explored by reading through and understanding it with the purpose of developing an overall understanding of the database. During the reading and understanding process, several categories were summarized.
Step 3, labels were assigned to codes.
Step 4, the researcher looked for the patterned regularities in the data and the correspondence between CLIL elements and the actual classroom instruction.
Step 5, the researcher provided naturalistic generalization.
Step 6, the researcher examined lesson plans as well as handouts and student worksheets used during in-class and assignment activities.
Step 7, the researcher examined printed materials and ppt files that the teacher used while planning and presenting her lessons. This examination helped to see how the teacher designs meaningful, purposeful and challenging activities to help students integrate their discipline content and language.
Results and Findings
Through the descriptive analysis of the collected data, the subjects' attitudes towards EAP writing, strategies preference in EAP writing are analyzed in this chapter. Then the comparative research on the attitudes towards EAP and the strategies in EAP writing between pre-trial and post-trial is demonstrated respectively to investigate the possible difference. The ages of the participants are between 22 and 43 with an average age of 26.95±3.57 in the investigation involving Questionnaire One while they are between 22 and 45 with an average age of 27.45±3.91 involving Questionnaire Two. Other basic information is demonstrated in Chart 1. More than a half of the candidates are males both in the pre-trial research and post-trial research. Most candidates are admitted to have doctoral education in 2013. As shown in the data, most students which account for more than 96% percent think reading discipline-based English literature is important to scientific research. More than 99% students believe writing in English is of great importance to scientific research. About 93% of the students think improving EAP is important to them in the future development.
Overall summary of pre and post basic information
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Descriptive Analysis of Subjects' EAP Learning Attitudes and
According to Chart 2, most doctoral students take positive attitudes towards EAP writing, and would like to attend international academic conference. However, it is difficult for them to write their scientific researches in English sufficiently. As shown in Chart 3, more than half of the subjects just analyze writing methods, structure features and vocabulary of literature "sometimes". 44.5% of the subjects are apt to imitate and apply EAP sentence patterns frequently. Therefore, among the four strategies, imitating and applying EAP sentence patterns significantly outstrips the other three strategies and becomes the most frequently used one. Thus, it can be concluded that most students prefer to attach importance to sentence writing and ignore the microscopic structure and specific details in vocabulary usage. have the awareness to analyze the structure features of literature, 93.1% are apt to imitate and apply EAP sentence patterns, and 86.2% are aware of the vocabulary usage skills. Among the most frequently used strategies, imitating and applying EAP sentence patterns which accounts for 60% is still the top one. Compared with the statistics in Chart 3, it can be concluded that most students have the tendency to develop the four strategies to be their habits in EAP writing after the EAP course with CLIL.
Subjects' EAP Learning
Analysis of Subjects' EAP Learning Attitudes and Strategies after CLIL
4.3.3 The Effect of CLIL 4.3.3.1 Effective activities and tasks that motivate the participants to integrate their discipline content and English language In order to figure out the effective activities and tasks that motivate the participants to integrate their discipline content and language, the following bar charts are presented. Figure 2 , all the seven course activities have the function to motivate students to integrate their discipline content and language. Analyzing the structure and content of academic papers is the top course activity which motivates the students to integrate discipline content and English language, followed by combining major and sentence patterns to imitate and apply. Besides, group discussion and rewriting tasks account for less than other activities in the process. As for the four kinds of class organization patterns, they share certain percentage and attract a certain amount of students. Group discussion and lecture delivery are the most popular class organization patterns.
The long-term value of CLIL on doctoral candidates' EAP development
In order to investigate the effect of CLIL on doctoral candidates' EAP development worth sustaining as long-term value in academic researches, 11 items are designed in Questionnaire Two. Figure 4 , acquiring knowledge of the primary structure of academic papers and writing moves in each chapter is the most influential factor, followed by the effect on discipline content, language competence, and cognition, which respectively accounts for no less than 80%. Therefore, CLIL approach is successful and helps to improve students' foreign language competence. CLIL is an effective way to learn discipline content. It not only helps students to understand other cultures better, but also helps to motivate students to think differently. As for the participants' purposes for taking EAP course, those who want to contribute in international conferences and journals accounts for 77.3%, those who want to join international academic exchange programs accounts for 44.5%, those who want to meet the requirements for academic degree accounts for 50.8%, those who aim to read English research papers accounts for 55.5%, and those who aim at English abstract accounts for 81.3%. After the EAP course with CLIL, participants were asked to check out in what aspects EAP is helpful for them. The result shows that EAP helps a lot in item A, B, D.
Comparative Researches
Items
Pretrial The difficulties in writing academic papers in English can be shown in Chart 8. Among the four kinds of difficulties in writing academic papers, the percentage of tense is the lowest (26.6% and 25%), followed by grammar (48.4% and 45.3), mode of expression (67.2% and 70.3%) and thinking patterns (62.5% and 66.4%). On the whole, mode of expression receives the highest percentage in both pre-test and post-test, while tense problem receives the lowest. It can be concluded that doctoral students of science show greater tendency in feeling difficult in mode of expression and thinking patterns during the process of academic writing. In order to obtain further insights into the students' learning attitudes preference, Independent-Sample T-test is applied to figure out whether there is possible difference in learning attitudes towards EAP between pre-test and post-test. The statistic figures are shown in the following chart. From the chart, it can be found that the test reveals difference that is significant at the 0.05 level in the aspects of item 13(p<0.05), 14(p<0.05), 15(p<0.05), 16(p<0.05), and 18 (p<0.05). The means of item 13, 14, 15, 16 increased from the values in pre-test to those in the post-test, which indicates that CLIL contributes to the strategy utilization in EAP writing and the effects of these four aspects worth sustaining as long-term value in doctoral students' academic researches.
can be found in the following chart that the test reveals difference that is significant at the 0.05 level in the aspects of item 10(p<0.05) and item 12(p<0.05). 4.4.2 Overall summary of pre and post EAP writing strategies
Classroom Observation
The observations were implemented in Room 518 in Teaching Building for Postgraduates of DUT. The classroom was appropriate in size to contain all the students with large windows on the side. Desks were arranged row by row to allow 8 students to be seated in each row.
1) In the initial class
The teacher identified the course introduction as well as the objectives of the EAP course for the doctoral students and required that the students should be seated in groups of 5 by their own volition so as to do discussions conveniently. Then the teacher's main self-information and contact ways were given to the students.
After a brief introduction of the objectives, the evaluation or assessment method was presented. The students were asked to cover the class performance which accounts for 15%, the assignment which accounts for 55%, and the final exam which accounts for 30%.
2) The teaching process of each class At the beginning of each main part of EAP writing, the teacher presented aims and objectives firstly to make the students have certain leaning aims. In the introduction part of the course, the teacher asked several warm-up questions to arouse students' motivation and interest in learning. Questions such as "What is a research paper?" "What do you mean by scientific research methods?" "How should we do scientific research work?" are good examples to demonstrate class discussions and critical thinking. In the title writing part, the teacher asked the students to think about the title's main factors that the students may have never thought about with questions such as "What is in a title". In the introduction writing part, students were asked to think about what the purpose of the introduction is to a dissertation/thesis and what the researcher should write in the introduction section. As for literature review writing, the definition of literature review, the purposes of literature review and the appropriate methods to write literature review were asked to think about. In terms of results and discussion part, the students were required to think about how to present results in their researches, how to make comments on the results, what to present in the part of results, what to comment on the results.
In terms of the course demonstration, it can be divided into three parts or steps. At the beginning, the topic was introduced by warming-up questions. Next, the course was organized by various class tasks and activities. Group discussions about certain questions were related to certain part of the teaching plan. The teacher encouraged the students to share their opinions and understanding followed by an authoritative explanation given by experts. Definition and clarification features and functions of different parts in a dissertation were listed and explained. Stages and steps of each part's EAP writing as well as examples were presented to help the students to have a clear understanding. Inevitable, normative requirements of each part and useful expressions and sentence patterns were listed for reference. Tasks included translation, generalization, and rewriting. Besides, there was reference recommendation for the students to have further understanding and learning. As soon as the course of each part came to an end, the teacher would make some comments, summarize the course content and emphasize key points.
The delivery of each course was demonstrated at appropriate pace. Time allocation was reasonable and the method to integrate language and discipline content shared more time. The text book is named Task-based EAP Writing. The examples and tasks were designed on the basis of paragraphs selected from international journals for the students to analyze and learn from. Language usage was also laid great importance as sentence patterns were excerpted from international journals. By raising their language awareness, the students can creatively and conscientiously use the sentence patterns in their own EAP writing.
Tasks and class activities were assigned according to the concrete content of each part. For example, in the introduction part, the students were asked to write an introduction of about 150-200 words according to the specified information and hand it in. Group members were asked to discuss the outline and think about sentence patterns that can be used in each aspect. The topic was "A Cover for the SPPPV" which is closely related to students' discipline or major. In order to integrate content and language naturally, the students were led to integrate the content with certain sentence patterns and introduction structure. The students imitated and followed sentence patterns that can be used in introduction writing and finished the writing tasks naturally. In the translation tasks, the sentences were also selected from international discipline-related periodicals which involve different majors or fields of science.
Either in the lecture delivery process or in the task fulfillment, the teacher tried to motivate the students' cognition and culture awareness. Students were reminded to think and discuss in the target language rather than mother tongue. In the group discussion activity and presentation activity, the teacher communicated with students to give hints or correct errors. In translation tasks, students were required to read the whole paragraph to find moves before translating rather than translate sentences one by one.
Conclusion
Based on the empirical study, it can be proved that CLIL students have been found to be typically more engaged than students in regular second language teaching programs, due to the authenticity of the content that drives the learning experience. Previous studies don't involve the implementation of CLIL in EAP teaching and learning. The current research can well fill in the blank in this field. As proven in the research, CLIL motivates the doctoral students to acquire a deeper understanding of the purposes and strategies in learning EAP. Certain tasks and activities combining participants' discipline content and language are expected to be designed in CLIL classrooms. However, there are still some limitations. As the participants in the current research were not from the same major, some tasks cannot cover all the discipline content from different majors. Moreover, the participants were doctoral candidates from Dalian University of Technology. Therefore, further researches can be conducted under the context where CLIL is implemented in the classes of the students who come from the same major. The participants should include more candidates from various universities.
